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ABSTRACT 


'l'he  development  of  a  Y-bCmm  gun  is  described  together  with  drawings, 
photographs,  a  firing  summary,  and  a  aeries  of  diagrams  to  illustrate  the 
flow  of  rounds.  The  gun  features  a  stationary  barrel  cluster.  Rotating 
“round  the  barrel  cluster  is  e.  pl*<p.e+Hry  merViHni  am  that  feeds  and  removes 
ammunition  from  the  gun.  The  planetary  mechanism  is  supplied  by  a  continu¬ 
ous  flow  delinker/feeder  that  accepts  linked  ammunition.  The  gun  was 
designed  to  use  standard  7 . 6 Pram  mini-gun  barrels,  bolt  assemblies,  bolt  guid 
ways,  and  a  gun  rotor  which  is  altered  for  this  application.  A  2^-volt  DC 
electric  motor  is  used  to  drive  the  weapon  system. 


Distribution  I  Ini  I, eel 
Too  t  nn.l  1 1--' 1  i  p  i  : 
for  hs  ,,i  .. 


1,1  (>ov't.  ngeijoie3  mlyy 

•  Other  requests 

■  >'i* IV rcia)  to 


ha  M  n  1  1  ■  a ate  tihl H  r~r — b 

toMHWHrtW  WWTOBtglt  AbAJAtp  a&  n  ..nnnrmli  nU  up  miiM  hmvve-J?  pn 

distribution  limitation  applied  August  1971.  Other  requests  for 
this  document  must  be  referred  to  the  Air  Force  Armament  Laboratory 
(DLDG),  Eglin  Air  Force  Base,  Florida  325^2. 


iii 

(The  reverse  of  this  page  is  blank.) 


TABLE  OK  CONTENTS 


Section  Page 

i  INTRODUCTION  1 

II  WEAPON  SYSTEM  DESIGN  2 

2.1  Basie  Design  Concept  2 

2.2  Description  oT  Gun  2 

2.  J  Gear'  Train  5 

12 .  i»  Del  inker /Feeder  '  7 

2.  b  Drive  Motor  Assembly  7 

2.6  Recoil  Adapter  Assembly  7 

Hi  TEST  FIRING  SUMMARY  0 

IV  CONCLUSIONS  AND  RECOMMENDATIONS  10 

Appendix 

1  AMMUNITION  FLOW  DIAGRAMS  DEPICTING  THE  MECHANICS  11 

OF'  OPERATION  OF  THE  WEAPON  SYSTEM 

II  PHOTOGRAPHS  TO  ILLUSTRATE  MAJOR  SUBASSEMBLIES  5*4 

AND  DETAILS  OF  THE  WEAPON  SYSTEM 

LIST  OF  FIGURES 

Figure  Title  Page 

1  7«62ram  Nonrotating  Externally  Powered  Gun  3 

2  Nonrotating  Gun  Concept  h 

3  Gear  Train  6 


v 

(The  reverse  of  this  page  is  blank.) 


GKCT1GN  1 


INTRODUCTION 


At  the  present  time  the  7 . 62inm  UAU-2/A  mid  the  20ram  Mbl  guns  constitute 
the  prime  high  rate  of  fire  guns  used  by  the  Air  Force.  Both  of  these  six- 
burrel  Weupuiid  operate  on  the  Catling  principle  wherein  the  barrel  cluster 
rotates.  This  rotation  imparts  a  tangential  velocity  to  the  projectile  upon 
muzzle  exit,  the  velocity  being  proportional  to  the  rate  of  rotation  of  the 
barrel  cluster.  For  a  variable  rate  of  fire  gun,  i.e.,  changeable  barrel 
cluster  rotationul  velocities,  the  corresponding  varying  tangential 
velocities  result  in  different  impact  coordinates  for  each  rate.  As  a  result, 
tactical  fighter  pilots  have  complained  of  the  inherent  error  induced  in 
predicting  target  impact  coordinates  at  varying  rates  of  fire. 

The  nonrotating  multiple-barrel  gun  principle  is  intended  to  overcome 
the  above  deficiencies  of  the  Gutllng-type  guns  by  using  a  mechaniQm  which 
circulates  around  the  stationary  barrels  to  feed,  load,  fire,  and  clear  each 
barrel  in  turn,  while  the  mechanism  itself  is  replenished  from  an  ammunition 
magazine.  This  operating  principle  offers  a  definite  advantage  over  the 
Gatling  principle  in  that  the  external  drive  system  is  not  required  to 
accelerate  the  relatively  massive  inertia  associated  with  the  six  rotating 
barrels.  The  anticipated  lower  inertia  associated  with  the  rotating  squirrel 
cage  feeder  used  with  the  nonrotating  barrel  system  will  result  in  a  more 
rapid  acceleration  to  full  rate  of  fire.  Furthermore,  the  stationary-barrel 
gun  should  result  in  a  better  hit  probability  at  all  rates  of  fire  when 
compared  to  a  Gatling-type  gun  where  there  are  constantly  varying  barrel 
rotational  velocities  during  the  acceleration  and  deceleration  phases  aB  well 
as  different  velocities  associated  with  each  rate  and  correspondingly  fever 
rounds  out  of  a  given  burst  placed  on  the  target. 

This  effort  for  a  7.62mm  firing  gun  is  a  follow-on  to  a  previous  effort 
during  which  a  hand-operated  non-firing  model  was  designed  and  fabricated. 

The  results  of  this  earlier  effort  are  contained  in  Technical  Report  AFATL- 
TR-70-12,  Nonrotating,  Externally  Powered  Multiple-Barrel  Gun,  dated  January 
1970.  '  “  '  ~ . . 


Several  major  changes  were  incorporated  into  the  design  of  the  firing 
gun.  The  conveyor  has  been  replaced  with  a  delinker/feeder  that  accepts 
belted  7* 62mm  ammunition,  a  24-volt  electric  drive  motor  haB  been  added,  and 
the  gun  has  been  redesigned  to  use  as  many  7- 62mm  GAU-2/A  components  as 
possible,  including  barrels,  bolt  assemblies,  bolt  guidevays,  and  a  gun  rotor 
which  is  altered  for  this  application.  It.  has  fired  bursts  of  200  rounds 
in  length;  a  peak  firing  rate  of  5400  shots  per  minute  (SPM)  has  been 
recorded  during  the  test  phase  of  this  program. 
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WKAl’ON  D¥bTKM  DDLSIGN 


2.1  Basic  Design  Concept 

The  gun  with  the  drive  motor  assembly  ana  the  delinkor/fceder  mounted 
to  it  is  shown  in  figure  1  and  schematically  illustrated  in  Figure  2.  It 
consists  Of  six  barrels  equally  spuced  on  a  2-1/2-inch  circle,  a  barrel 
support,  six  bolt  assemblies,  a  recoil  adapter  assembly,  and  a  barrel  clomp j 
all  of  these  are  nonrotating  components.  The  major  rotating  components 
include  the  main  drive  com  assembly,  the  rear  cover  assembly,  the  transfer 
sprocket,  and  the  squirrel  cage  assembly  which  includes  the  l60-toot.h  gear. 

The  drive  cam  rotates  around  the  barrel  support  one  revolution  for  every  nix 
rounds  fired,  or  50°  per  round.  The  cam  drives  the  bolt  assemblies  forward  and 
rearward  during  operation  and  locates  the  bolt  head  so  it  can  accept  un  in¬ 
coming  round  and  retain  the  round  during  ramming  and  extraction  by  engaging 
the  extraction  groove.  Attached  to  the  drive  corn  assembly  is  a  144-tooth  gear. 

A  squirrel  cage  is  located  on  the  outside  diameter  of  the  drive  com. 
Assembled  to  the  cage  are  24  screws  equally  spaced  on  a  6.00-inch  pitch 
diameter.  The  screw  heads  are  undercut  so  they  engage  the  extraction  grooves 
of  the  rounds.  This  is  the  method  used  to  control  the  flow  of  ammunition 
through  the  gun  system. 

A  six-tooth  1-1/2-inch  pitch  diameter  transfer  sprocket  rotates  around 
the  barrel  support  with  the  drive  cam.  Its  purpose  iB  to  engage  live 
ammunition  in  the  squirrel  cage  and  place  it  into  the  appropriate  bolt  head. 

The  transfer  sprocket  is  fitted  with  three  sets  of  holding  pawls  that  are 
cam-controlled  to  achieve  this  transfer  from  squirrel  cage  to  gun.  After 
firing,  the  spent  brass  is  re-engaged  by  the  transfer  sprocket  in  the  spaces 
between  the  teeth  containing  the  holding  pawls  and  replaced  in  the  squirrel 
cage. 


The  flow  of  ammunition  through  the  weapon  can  be  traced  if  the  motion 
relationships  are  borne  in  mind.  The  squirrel  cage  rotates  20°  clockwise 
per  gun  cycle  while  the  transfer  sprocket  and  the  drive  cam  moves  60°  in  the 
sumo  direction  per  gun  cycle.  The  transfer  sprocket  also  rotates  on  its  own 
oxio  120°  counterclockwise  per  gun  cycle.  The  system  is  similar  to  a  plane¬ 
tary  gear  train  where  the  barrel  cluster  is  the  "sun"  gear,  the  transfer 
sprocket  is  the  "planet"  pinion,  and  the  squirrel  cage  is  the  internal,  gear. 
The  mechanics  of  operation  of  the  weapon  system  is  illustrated  in  Appendix  I. 
Figure-;  T-l  through  1-42  show  the  continuous  flow  of  ammunition  during  the 
first  42  gun  cycles  from  the  time  the  first  round  is  introduced  from  the 
delinker/feeder  into  the  squirrel  cage  until  expended  brass  is  ejected  from 
the  squirrel  cage.  Figures  II-l  through  11-17  illustrate  the  major  sub- 
assemblies  and  details  of  the  weapon  system. 

2. 2  Description  of  Gun 

The  complete  weapon  system  is  8-1/2  inches  wide,  8-1/2  inches  high, 
and  32-3/4  inches  long  when  fitted  with  22- inch  barrels.  The  total  weight  is 
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THANUFlSt  Lintuuivti' 


Thun. ■i-i-J'  ;;i  luK.'Ki- 
ItuLhlMj  WlWL;, 

(  i  ;;i',TJ) 


4t!  pounds.  a  breakdown  of  this  weight  follow  a  : 


tluiu'otating  Parts 


Weight 

(lb)  Kotuting  Parts 


Weight 


Barrels  (b) 

Bolt  Assemblies  (6) 
Barrel  Support 
Del  ini; or  /l*  coder 
Drive  Motor  Assembly 


14 


1-1/2 

9-1/2 

a 

_4 _ 

3Y 


Squirrel  Cage  (with  160T  gear)  3 

Drive  Cam  (with  144T  gear)  4 

Hear  Cover  Assembly  1 

Counterweight  1—1/2 

Transfer  Sprocket  and  Guides  1-1/2 
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2.1  Gear  Train 

The  gear  train  transmits  torque  and  maintains  timing  during  operation  of 
the  weapon  system.  It  is  shown  in  Figure  3  and  is  composed  of  a  total  of 
thirteen  gears:  two  in  the  drive  motor  assembly,  four  in  the  feeder/ delinker 
assembly,  and  seven  in  the  gun. ■ 

When  energised,  the  drive  motor  transmits  torque  through  a  21-tooth 
pinion  which  is  attached  to  the  motor  shaft  and  an  idler  gear  which  has  24 
teeth.  The  idler  gear  is  in  mesh  with  a  36- tooth  gear  which  meBbes  with,  a 
144- tooth  gear  attached  to  the  drive  cam.  A  20-tooth  gear  is  pinned  to  the 
same  shaft  as  the  36- tooth  gear  and  rotates  with  it.  It  meshes  with  a  160- 
tooth  gear  which  is  part  of  the  squirrel  cage  assembly;  thus,  when  the 
squirrel  cage  rotates  one  revolution,  the  drive  cam  rotates  twice  and  in  the 
same  direction. 

A  28-tooth  gear  is  pinned  to  the  barrel  support  on  the  axis  of  the  gun. 
It  does  not  rotate.  A  l£5~tooth  idler  gear  which  is  part  of  the  rear  cover 
assembly  is  in  mesh  with  it  and  rotates  around  its  own  axis  as  the  rear 
cover  assembly  rotates  around  the  barrel  support.  A  l4- tooth  gear  is  pinned 
to  the  transfer  sprocket  shaft  and  meshes  with  a  15-tooth  idler.  This 
arrangement  causes  the  transfer  sprocket  to  rotate  two  revolutions  in  a 
counterclockwise  direction  every  time  the  rear  cover  assembly  rotates  once 
around  the  gun  axis  in  a  clockwise  direction.  This  is  the  method  used  to 
transfer  ammunition  from  the  squirrel  cage  to  the  gun  and  back  again. 

Power  to  operate  the  delinker/ feeder  is  transmitted  by  the  l60-tooth 
gear.  It  meshes  with  a  30- tooth  gear.  Attached  to  the  other  end  of  the 
shaft  is  an  18-tooth  gear  that  meshes  with  a  64- tooth  gear.  This  64-tooth 
gear  is  pinned  tv-  the  center  shaft  of  the  delinker /feeder  to  which  is 
assembled  the  sprockets  to  pull  linked  ammunition  belts  into  the  delinker/ 
feeder  mechanism.  A  24-tooth  gear  is  in  mesh  with  the  64-tooth  gear.  A 
three-tooth  sprocket  is  pinned  to  the  other  end  of  the  shaft  to  which  the  24- 
tooth  gear  is  pinned.  It  accepts  rounds  after  delinking  has  occurred  and 
feeds  them  into  the  proper  positions  in  the  squirrel  cage. 

All  the  gears  have  timing  ma^ks ,  as  shown  in  Figure  3.  These  must  be 
strictly  observed  during  assembly  or  the  weapon  system  will  jam. 
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15  teeth 
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Figure  3.  Gear  Train 


2. 4  Delluker/fr'eeder 

The  delinker/feeder  assembly  accepts  linked  ammunition  belts  and 
strips  rounds  from  links  by  pushing  them  forward  out  of  engagement  with  the 
links.  The  pushers  are  catu-cuntrolled  and  travel  1-13/16  inches  in  a  forward 
ana  reurwu.ru  direutiun.  After  stripping,  the  links  are  e’seted  fror1  the 
delinker/ feeder j  meanwhile,  the  rounds  are  accelerated  to  a  1.00-inch  pitch 
distance  between  rounds  from  a  0.5&-inch  pitch  distance  when  in  the  ammuni¬ 
tion  belt.  They  are  then  engaged  by  u  three-tooth  feed  sprocket  which  accel¬ 
erates  them  to  a  1.57-inch  pitch  distance.  This  matches  the  pitch  distance 
oi‘  the  squirrel  cage  and  the  transfer  sprocket  and  results  in  a  smooth 
transition  since  there  is  no  change  in  velocity. 

2. 5  Drive  Motor  Assembly 

Power  to  drive  the  weapon  is  obtained  from  a  small,  fractional  horse¬ 
power  electric  motor.  It  is  held  in  position  on  the  gun  by  an  undercut  stud 
which  accepts  the  assembly  front  plate  and  1b  locked  by  a  single  self-locking 
pin. 


The  motor  is  a  28-volt  DC  7/16  HP,  21  amperes  at  8000  RPM.  Temporary 
overloads  as  high  as  72  volts  were  applied  during  firing  tests  to  Increase 
the  firing  rate  without  adverse  effects. 

2.6  Hecoil  Adapter  Assembly 

A  single  neoprene  pad,  composed  of  several  1/ 4-inch-thick  laminations, 
is  used  to  absorb  the  shock  and  vibration  during  firing.  The  recoil  adapter 
is  mounted  to  the  rear  of  the  barrel  support,  on  the  axis  of  the  gun,  .and  is 
held  in  place  by  a  self-locking  pin.  This  location  permits  a  minimum  of 
powder  couple.  The  recoil  pad  is  designed  to  minimize  transmission  of 
recoil  forces  to  the  firing  mount  by  dissipating  a  portion  of  the  recoil 
energy. 


ohICTlON  HI 


TEST  FIRING  SUMMARY 


The  test  firing  program  was  initiated  at  SARD  u u  25  September  19T0  vh*n 
a  total  of  13  rounds  were  successfully  fired  at  the  contractor's  indoor 
range.  With  the  initial  firing  completed,  plans  were  made  for  additional 
testing  at  the  contractor's  Ballistic  Test  Station  (BTS)  near  Colorado 
Springs  where  instrumented  facilities  were  available. 

A  total  of  51**  rounds  were  fired  at  the  Ballistic  Test  Station,  the 
longest  burst  attempted  and  completed  being  24  rounds.  The  Jams  that  occurred 
indicated  a  need  for  a  redesigned  squirrel  cage  that  would  afford  better 
control  of  expended  cartridge  cases  when  being  placed  into  the  squirrel  cage 
by  the  transfer  sprocket  after  firing.  High  speed  motion  pictures  clearly 
show  loss  of  round  control  at  this  time.  A  new  squirrel  cage  was  designed 

and  installed.  It  has  lugs  that  engage  the  extraction  grooves  of  the  rounds 

to  afford  the  necessary  control. 

During  November  1970,  teat  firing  continued  at  GARD  and  at  the  Ballistic 
Test  Station  where  several  belts  of  48  rounds  and  two  belts  of  96  rounds 

were  fired.  An  attempt  to  fire  a  200-round  burst  failed  due  to  a  jam  at  the 

entrance  of  the  delinker/feeder .  The  cause  of  the  Jam  was  rectified  and  a 
200-round  burst  was  fired  during  January  at  the  GARD  range. 

Continued  test  firing  indicated  a  need  for  a  redesign  of  the  transfer 
sprocket  holding  pawls .  The  present  pawls  did  not  engage  enough  of  the 
circumference  of  rounds  being  transferred  from  the  squirrel  cage  to  the  gun. 
The  redesigned  pawls  were  fabricated  and  installed  in  the  transfer  sprocket, 
and  185  rounds  in  three  bursts  were  fired  at  the  indoor  range  to  check  the 
function  of  the  holding  pawls.  The  belt  lengths  were  35,  50,  and  100  rounds. 

Firing  testa  were  resumed  at  the  Ballistic  TeBt  Station  during  May  1971 
when  the  following  major  bursts  were  fired \ 

2  of  200  rounds 

1  of  198  rounds 

2  of  100  rounds 

5  of  50  rounds 


The  following 

results  were  observed  with  a  voltmeter 

and  an  ammeter 

installed  in  the  power  supply 

cable : 

Peak 

Average 

Belt  Length 

Voltage 

Amperage 

Firing  Rate 

Firing  Rate 

( rounds ) 

(SPM) 

(SPM) 

50 

48 

90 

4800 

3530 

50 

60 

105 

5100 

4200 

50 

72 

115 

5400 

4950 

On  8  July  1971 

the  gun  was  demonstrated  to  interested  personnel  at 
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Kglin  Afr'B  by  firing  the  following  bursts: 


1  of  6  rounds 
1  of  IB  rounds 
4  of  >0  rounds 

To  date,  383b  rounds  have  been  fired  from  the  gun.  The  maximum  recorded 
firing  rate  was  5400  shots  per  minute.  The  longest  burst  attempted  and 
successfully  fired  was  200  rounds. 
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LiKCTlON  IV 


COML'LUUiOfJo  mu  KhOOMMliNhATl  UMLj 


This  effort  huts  es tubliahed  the  practical  feasibility  of  the  nunrotatlng 
multi-barrel  gun.  hursts  of  200  rounds  und  rates  up  to  b*iUU  shuts  per  minute 
were  recorded.  As  common  with  fcuns  in  thin  stage  of  development,  the  relia¬ 
bility  was  low  with  several  Jams  occurring  in  the  feed  system.  The  majority 
of  Jams  or  stoppages  were  due  to  poor  round  control  between  the  squirrel  cage 
and  the  transfer  sprocket.  The  present  single  sprocket  design  was  selected 
Tor  its  simplicity,  but  any  future  model  should  revert  buck  to  a  three- 
sprocket  design  (as  contained  in  the  non-firing  model)  which  affords  much 
better  round  control. 

This  firing  model,  together  with  the  previous  non-firing  model,  clearly 
illustrates  the  soundness  of  design.  This  concept  is  recommended  for 
consideration  in  any  future  high  performance  system.  This  type  gun  should 
especially  be  effective  in  large  calibers  where  the  power  required  to  rotate 
a  conventional  heavy  barrel  Uutling  would  be  excessive.  The  stationary 
barrels  of  this  design  will  ulao  result  in  improved  accuracy. 
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APPENDIX  1 


AMMUNITION  FLOW  DIAGRAM!)  DEPICTING  TJ1E 
MECHANICS  OK  OPERATION  OK  THE  WEAPON  GYDTEM 


iiie  me thud  ui  uperucion  ui  Liiia  weupun  ay  a  tern  cun  beat  lie  lieecxibou 
by  a  series  of  schematic  illustrations.  Thin  appendix  is  uompoaed  of  the 
i'ii’at  Torty-two  gun  cycles  starting  with  the  i'irst  round  about  to  enter  the 
squirrel  cage  (see  Kigui'es  1-1  through  1-42).  It  is  intended  to  Bhow  the 
ammunition  Plow  during  operation.  The  number  oT  gun  cycles  shown  is  a  random 
number  and  has  no  significance.  It  may  be  noted  that,  although  roundB  are 
fed  into  the  gun  in  a  consecutive  manner  (i.e.,  1,  2,  3,  h ,  5,  6,  7*  8,  etc.), 
they  ure  fired  in  the  following  sequence  starting  with  the  transfer  sprocket 
in  the  position  shown: 


6  5 

4 

3 

2 

1, 

(Kigui’es 

1-10 

through 

1-15) 

12  11 

10 

9 

0 

7, 

(Figures 

1-16 

through 

1-21) 

10  17 

16 

15 

14 

13, 

(Figures 

1-22 

through 

1-27) 

24  23 

22 

21 

20 

19,  etc. 

(KlgureB 

1-28 

through 

1-33) 

Ejection  from  the  gun 

is 

in 

another  sequence: 

3  4 

5 

6 

X 

X, 

(Figures 

1-18 

through 

1-23) 

9  10 

11 

12 

1 

2, 

(Figures 

1-24 

through 

1-29) 

15  16 

17 

18 

7 

8, 

(Figures 

1-30 

through 

1-35) 

21  22 

23 

24 

13 

l4,  etc. 

(Figures 

1-36 

through 

I-4l) 

In  both  firing  and 

ejection 

sequences 

a  series  of  six  repeats 

occurs 

This  is  due  to  the  gun  having  six  barrels.  It  enables  ane  to  predict  the 
location  of  any  individual  round  at  any  time,  when  it  will  fire,  and  when  it 
will  be  ejected. 


1) 


Figure  I- 


Poaition  4;  Round  4  Entering  Squirrel  Cage 
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J 


Figure  1-5.  Position  5:  Round  5  Entering  Squirrel  Cage 
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Figure  1-6.  Position  6:  Hound  6  Entering  Squirrel  Cage 

17 


Figure  I-T-  i'oBition  Ts  Round  7  Entering  Squirrel  Cage 
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Figure  1-8.  Position  8:  Round  8  Entering  Squirrel  Cage 
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figure  1-9.  Position  9:  Round  9  Entering  Squirrel  Cage 
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Figure  1-10.  Position  10:  Round  10  Entering  Squirrel  Cage, 

Round  6  Fired 
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figure  I -11,  Position  11;  Round  11  Entering  Squirrel  Cage, 

Round  5  Fired 


22 


26 


Figure  I-l6.  Position  16:  Round  16  Entering  Squirrel  Cage, 

Round  12  Fired 


27 


28 


Figure  I-l8.  Position  18:  Round  18  Entering  Squirrel  (!sge, 

Round  10  Fired,  Round  3  Being  Ejected 


29 


Figure  1-19.  Position  19;  Round  19  Entering  Squirrel  Cage, 

.  Round  9  Fired,  Round  k  Being  Ejected 


30 


Figure  1-20.  Position  20:  Pound  20  Entering  Squirrel  Cage, 

Round  8  Fired,  Round  5  Being  Ejected 
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Figure  1-21.  Position  21:  Round  21  Entering  Squirrel  Cage, 

Round  7  'Fired,  Round  6  Being  Ejected 
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Figure  1-22.  Position  22:  Round  22  Entering  Sq.ui.rrel  Cage, 

Round  10  Fired 
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Figure  1-23.  Position  23:  Round  23  Entering  Squirrel  Cage, 

Round  17  Fired 


34 


Figure  I-2l».  Position  2k-.  Round  2U  titering  Squirrel  Cage, 

Round  1 6  Fired,  Round  9  Being  Ejected 


38 


37 


Figure  1-28.  Position  28:  Bound  28  Entering  Squirrel  Cage, 

Round  2k  Fired,  Round  1  Being  Ejected 


39 


Figure  1-29 •  Position  29:  Round  29  Entering  Squirrel  Cage, 

Round  23  Fired,  Round  2  Being  Ejected 


1*0 


Figure  1-30.  Position  30:  Round  30  Entering  Squirrel  Cage, 

Round  22  Fired,  Round  15  Being  Ejected 


4l 


Figure  1-31.  Position  31:  Round  31  Kntering  Squirrel  Cage, 

Round  21  Fired,  Round  16  Being  Ejected 


Figure  1-32.  Position  32:  Round  32  Entering  Squirrel  Cage, 

Round  20  Fired,  Round  IT  Being  Ejected 


hi 


Figure  1-33*  Position  33:  Round  33  Entering  Squirrel  Cage, 

Round  19  Fired,  Round  18  Being  Ejected 


4'* 


Figure  1-34.  Position  34:  Round  34  Entering  Squirrel  Cage, 

Round  30  Fired,  Round  7  Being  Ejected 


Figure  1-35*  Position  35:  Round  33  Entering  Squirrel  Cage, 

Round  29  Fired,  Round  8  Being  Ejected 
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Figure  1-36.  Position  36:  Round  36  Entering  Squirrel  Cage, 

Round  28  Fired,  Round  21  Being  Ejected 


hi 
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Figure  1-37 •  Position  37s  Round  37  Entering  Squirrel  Cage, 

Round  27  Fired,  Round  22  Being  Ejected 


I 
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Figure  1-39*  Position  39 J  Round  39  Entering  Squirrel  Cage, 

Round  25  Fired,  Round  2h  Being  Ejected 
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Figure  1-40.  Position  40 :  Round  40  Entering  Squirrel  Cage, 

Round  36  Fired,  Round  13  Being  Ejected 


Figure  I-Ul.  Position  1+1 :  Round  1+1  Entering  Squirrel  Cage , 

Round  35  Fired,  Round  lU  Being  Ejected 


Figure  1-42.  Position  42:  Hound  42  Entering  Squirrel  Cage, 

Round  34  Fired,  Round  27  Being  Ejected 


lil  t  hit]  1  A  ]  i 


1-liu'l'UuluU'h.;  'IVr  1  L.LU JTIviVn.  Mad  oh 

uUit/u'..;H.iHuU-.L;  and  uktail:  ok  tiu.  Whamii  . y : ;tu-i 


A  dcriod  ui'  piiutogruphu  are  presented  in  thin  uppeudi.x  to  ill an  truce  Un- 
major  aubaaaeiubdioa  and  detuilu  of  the  weapon  aystnm.  (Sec*  I-'igures  li-1 
through  11-17.) 
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Figure  II-2.  Delinker/Feeder  Assembly  Mount ea  to 


Figure  II-U,  Gun  with  Deliniter /Feeder  ana 


DELIiKIH G/FEEDER  ASSEMBL 1 


Figure  II-5 .  Top  View  of  Nonrotating 


f-nirf' 


Figure  II-6.  Top  Half  of  Outer  lace  He.-ovea  to  fncr 


Figure  II— 7-  Transfer  Sprocket}  Round.  Guides,  and  Drxve  Shaft  Renoved  to  ohov  Inferior 


FRGJiT  HALF  0-  DRIVE  CAM 


Recoil  Adapter  and  Hear 


0 
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lUTAEITRArf - ! - 

The  development  of  a  7.62mm  gun  is  described  together  with  drawings,  photographs, 
a  firing  summary,  and  a  series  of  diagrams  to  illustrate  the  flow  of  rounds.  The  gun 
features  a  stationary  barrel  exuster.  Rotating  uro'nd  the  barrel  cluster  is  a 
planetary  mechanism  that  feeds  and  removes  ammunition  from  the  gun.  The  planetary 
mechanism  is  supplied  by  a  continuous  flow  delihker /feeder  that  accepts  linked 
ammunition.  The  gun  was  designed  to  use  standard  7 -62mm  mini-gun  barrels,  bolt 
assemblies,  bout  guideways,  and  a  gun  rotor  which  is  altered  for  this  application. 

A  24-volt  DC  electric  motor  is  used  to  drive  the  weapon  system. 
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